Details of gusset-plate connections in existing steel gymnasiums such as shapes of gusset plates and connection details were investigated to point out matters affecting ultimate strength of fillet welded gusset plate connection. Based on the results of investigation, a series of tensile loading tests of gusset plate connections were conducted. From test results, effects of details of gusset-plate connection on ultimate strength were discussed. Moreover, applicability of existing evaluation methods for ultimate strength of fillet welded gusset-plate connection was evaluated.
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